Abstract
Introduction
Stroke is a first-order social health problem in our environment: its prevalence and incidence rate are high and it represents the main cause for disability in adults. The consequences of this illness can be mitigated, at least partly, thanks to treatments used in the acute phase of the stroke.
Among these treatments we should highlight stroke units (SU), which reduce morbidity and mortality, complications and degree of dependency of these patients 1, 2 together with the administration of intravenous rt-PA for ischemic strokes of less than 3 h evolution, which has shown to be effective and safe. 3, 4 It has recently been seen that intravenous rt-PA treatment continues to be beneficial when it is administered between 3 and 4.5 h from the onset of symptoms. 5 During the last few years, neurovascular interventional treatments have also been developed for the acute phase of the stroke, with very promising results. 6 The efficacy and safety of these treatments depend, to a great extent, on their early administration and proper selection of patients to be treated. There is a large number of exclusion criteria that should be taken into account before a specific treatment is indicated. This selection should also be carried out in the shortest time possible, always respecting the timeframe windows established for each treatment.
Consequently, the information obtained from the clinical history undertaken in the first few minutes after the patient arrives at the emergency department is crucial. Fundamental data are obtained from it to diagnose the stroke and to indicate or contra-indicate different treatments in the acute phase.
Unfortunately, the medical staff in charge of caring for the stroke patient in the emergency department usually has little time, the information provided by the patients, their families or the health care team that attended them at home is sometimes incomplete, confusing and contradictory. As a consequence, the information obtained from the Emergency Medical Chart (EMC) is sometimes insufficient and can lead to diagnostic and/or therapeutic errors.
The aim of this study was to determine if the use of a structured form (SF) for filling in the EMC for acute stroke patients improves the quality of clinical information obtained.
Patients and methods
A list was created from 26 variables that we considered should be recorded in an EMC for the proper diagnosis and handling of an acute stroke (Table 1) . We created a SF from these 26 variables, made up into a DIN A4 data collection sheet (Fig. 1) . The SF was implemented in our centre's emergency department from 1st April 2009 and was used by on-call neurologists to create an EMC for stroke patients.
The information contained in the EMC of patients admitted to the SU of our hospital was reviewed in June 2009. Tw o periods were analysed: January and February 2009, before the implementation of the SF, and April and May (after the SF implementation).
The EMCs filled in using the SF (group SF+) were compared to those which did not have a SF filled in (group SF−).
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Home/others Other services Neurology Ward Neurology Cargo Figure 1 How the data collection sheet (structured form) used to create an EMC looks.
was noted in each group studied. Likewise, we studied the coincidence between the diagnosis given in the emergency department and the final diagnosis on discharge from the SU. The following diagnostic categories were considered:
-Nosological diagnosis: patients were classified in the following categories: (a) transient ischemic attack defined as a period of focal or monocular cerebral dysfunction lasting less than 24 h attributed to inadequate cerebral or ocular perfusion; (b) stroke, neurological deficit of more than 24 h duration caused by an alteration to circulatory supply to a brain area; (c) cerebral haemorrhage, neurological symptoms related to the collection of blood within the brain parenchyma due to spontaneous rupture (non-traumatic) of a cerebral vessel, and (d) no stroke/doubtful, when the clinical symptoms did not meet the characteristics of the previous categories. and ischemic strokes, we used the classification of the Cerebrovascular Diseases Group of Studies from the Spanish Society of Neurology, 7 which distinguishes between atherothrombotic stroke/large artery atherosclerosis, cardioembolic stroke, occlusive disease of small blood vessels, uncommon cause stroke and cerebral infarction of undetermined cause. In the case of cerebral haemorrhages, we distinguished the following aetiological diagnoses: hypertensive, from cerebral amyloid angiopathy, iatrogenic, from arterial malformation or aneurism and other causes.
The statistical analysis was carried out using the SPSS programme (Statistical Package for Social Science) version 15.0. The frequencies for the qualitative variables and means were calculated, together with the standard deviations for the quantitative variables. Contingency 2 × 2 tables were designed to compare the qualitative variables and proportions were compared with the Chi squared test. Student's t-test was used to compare quantitative variables for independent samples. We considered that the differences 
Results
A total of 128 EMC were reviewed. During the period January-February 2009, we studied 62 EMC and, during the months of April and May, we analysed 66 EMC, of which 48 (73%) were created using a SF. Therefore, 80 EMC were carried out without a SF (SF−) and 48 were obtained using a SF (SF+) (Fig. 2) .
In Table 2 , the main characteristics of the population studied are summarised.
In the SF+ group, we collected a significantly greater number of variables (mean ± standard deviation: 20.5 ± 208 compared to 13.7 ± 4.2 in the SF− group; P < .001). All the variables studied were collected more often in the SF+ group (Table 3) . Of these 26 variables, 16 were collected with a significantly greater frequency in the SF+ group. We must highlight that there was no type of diagnostic judgement in 16% of the EMC for the SF− group, while there was at least 1 nosological/syndromic diagnosis in the total of the SF+ group.
The coincidence between the diagnosis carried out in the emergency department and the final diagnosis on discharge from the SU was significantly greater in the SF+ group at all levels of diagnosis (nosological/syndromic, topographic and aetiological) ( Table 4 ).
Discussion
Stroke is currently considered a medical emergency. Patients with acute strokes require an immediate assessment, with the same priority as patients with acute myocardial infarction or multiple trauma. For this reason, over the last few years we have been making an important change in the organisation of caring for acute stroke patients, so as to improve their early care. Setting up outpatient and inpatient stroke codes has allowed us to establish an integrated care network, from the moment the patient suffers a stroke at home, until he or she receives specialised care in hospital. This organisational chart has been shown to reduce delays in care and improves the prognosis of patients. [8] [9] [10] The Emergency Medical Chart constitutes one of the main actions for inpatient stroke codes and should be undertaken in an organised, systematic way in the shortest time possible. The main guides for handling acute strokes recommend the use of specific diagnostic protocols in emergency departments, which allow identifying patients with strokes and selecting candidates for thrombolytic treatments. Clinical assessment in the emergency department (clinical history, general and neurological examination) is undoubtedly the cornerstone to assess an acute stroke patient. The anamnesis should collect fundamental data, SF+: EMC carried out using the structured form; SF−: EMC carried out without using the structured form.
such as the time the symptoms started, risk factors and previous history that could contra-indicate the use of thrombolytic treatments. Likewise, a proper physical examination is considered essential, together with the use of scales that allow quantifying neurological deficit, such as the NIH stroke scale, and carrying out basic complementary tests (computerised tomography or cerebral magnetic resonance, blood tests with biochemical analysis, haemogram and coagulation, thorax X-ray and an electrocardiogram).
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The Emergency Medical Chart therefore plays a crucial role in inpatient care of the acute stroke patient. It is the instrument that provides us with the best information for the proper diagnosis and treatment of the patient during the acute phase. However, the quality of the clinical histories, and especially the EMC, is not always as wished. Several studies have pointed out the poor quality of medical documentation, not only in its contents but also in its legibility, and insist on the need to improve this aspect. 14 In the DIAPRESIC study, 1448 clinical histories of stroke patients admitted to 30 Spanish hospitals were analysed and we saw a lack of quality in the diagnostic process and secondary prevention measures. 15 There are several alternatives to mitigate this problem, such as the use of a SF or predesigned clinical history sheet, or the use of computer applications (electronic clinical history). 16 The use of a SF is a resource that is widely used in clinical practice. Several studies have shown that this tool improves the quantity and quality of the information gathered in clinical histories and standardises medical actions. [17] [18] [19] [20] [21] The benefits are especially evident in the case of EMC. A study comparing the ''standard'' handwritten EMC of patients attended for a head injury to those carried out with a SF showed an improvement in the EMC contents and a homogenisation of medical actions when faced with this problem. The SF was also well received by the medical staff and was completed in a high number of patients seen. Another recent study analysed the impact of implementing a SF when carrying out an EMC of patients with chronic obstructive pulmonary disease and likewise showed a distinct improvement in the diagnoses carried outpatient and inpatient handling in the emergency department. Finally, a study comparing the EMC performed from a ''blank sheet'' against those with a preconfigured one showed that the EMC filled in using the form presented a quantity of information (relating to clinical history, physical examination and laboratory results) that was significantly higher, and that patients attended to with the form expressed greatest satisfaction with the care received. However, better evolution in patients whose EMC was carried out with a pre-designed sheet could not be shown. 21 The results of our work show that the use of a SF in carrying out an EMC of patients with acute stroke increases the number of variables collected and offers a greater coincidence between the diagnosis carried out in the emergency department and the final diagnosis on discharge from the SU. This tool has allowed us to obtain crucial data at a better frequency in the handling of acute stroke. It has also helped to obtain better organised and systemised collection of the information and has consequently improved the diagnostic process in the emergency department. The level of SF use was acceptable (73% of the EMC analysed in the period April-May 2009) and, currently (a year after they were set up), the SF is routinely used at our centre, maintaining excellent levels of quality of the information gathered.
Our results therefore confirm that the implementation of a SF has meant an improvement in the quality of EMC filled in for acute stroke patients. Due to this, we recommend their .01 Other analyses, n (%) 1 (1) 9 (19) .01
Means of transport used, n (%) .014 Other tests, n (%)
4 (5) 4 (8) .34
General examination, n (%) .27
SF+: EMC carried out using the pro-forma; SF−: EMC carried out without using the pro-forma. SF+: EMC carried out using the structured form; SF−: EMC carried out without using the structured form.
incorporation into diagnostic and therapeutic protocols for acute strokes, and their routine use in carrying out an EMC for these patients.
